In vitro and in vivo antitumor activity of the novel derivatized polyvinyl alcohol-based polymer P10(4).
The major limitation to successful chemotherapy of neuroblastoma is the toxicity of traditional antitumor drugs. Hence, less toxic and more effective drugs are to be found, and novel formulations of conventional compounds allowing a more favorable biodistribution should be sought for. In an attempt to pursue this task, we recently synthesized an amphiphilic polymer based on a polyvinyl alcohol backbone [P10(4)]. The cytotoxic activity of P10(4) was evaluated both in vitro on neuroblastoma and melanoma cell lines and in vivo in pseudometastatic neuroblastoma models. Apoptosis was assessed by morphology, cytofluorimetric analysis of DNA content, and DNA fragmentation assay. Caspases activation was investigated by kits specific for caspase-1, caspase-2, caspase-3, caspase-4, caspase-6, caspase-7, caspase-8, caspase-9, caspase-10, and caspase-13. Colony formation was evaluated by soft agar assay. P10(4) exerted a potent cytotoxic activity on different neuroblastoma and melanoma cell lines through induction of both extrinsic and intrinsic caspase cascades and subsequent apoptosis. Moreover, the clonogenic potential of cells that survived P10(4) treatment was strongly reduced. Next, we tested the effects of P10(4) in nude mice injected with both a human and a murine neuroblastoma cell lines i.v. P10(4) significantly increased the life span and the long-term survival of treated mice over controls. No side effects were observed, even at doses higher than those used for therapeutic purposes. Our data suggest that P10(4) holds promise as an anticancer compound and, because of its lack of interaction with DNA, is unlikely to give rise to drug resistance.